Effect of hesperetin on tyrosinase: inhibition kinetics integrated computational simulation study.
Tyrosinase inhibitors have potential applications in medicine, cosmetics and agriculture to prevent hyperpigmentation or browning effects. Some of the flavonoids mostly found in herbal plants and fruits are revealed as tyrosinase inhibitors. We studied the inhibitory effects of one such flavonoid, hesperetin, on mushroom tyrosinase using inhibition kinetics and computational simulation. Hesperetin reversibly inhibited tyrosinase in a competitive manner with K(i)=4.03±0.26 mM. Measurements of ANS-binding fluorescence showed that hesperetin induced the hydrophobic disruption of tyrosinase. For further insight, we used the docking algorithms to simulate binding between tyrosinase and hesperetin. Simulation was successful (binding energies for Dock6.3: -34.41 kcal/mol and for AutoDock4.2: -5.67 kcal/mol) and showed that a copper ion coordinating with 3 histidine residues (HIS61, HIS85, and HIS259) within the active site pocket was chelated via hesperetin binding. Our study provides insight into the inhibition of tyrosinase in response to flavonoids. A combination of inhibition kinetics and computational prediction may facilitate the identification of potential natural tyrosinase inhibitors such as flavonoids and the prediction of their inhibitory mechanisms.